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by Sir W. Thomson*, to show that a solid, every part of the boundary of which is held fixed, is stable, so long as m is greater than — n, and this in spite of the fact that, if the boundary were freed, the solid would at once collapse or expand indefinitely. In the present case of an infinite slab, the assumption that the displacements are periodic with respect to x and y is tantamount to the imposition of a constraint at infinity, rendering stability possible under circumstances which would otherwise lead to indefinite collapse or expansion of the medium.
The general expression for the energy of a strained isotropic solid is f 2w = (m + n} (ea + f2 + g2) + 2 (m - n) (fg + ge + ef) + n (a2 + 62 + c2),.. .(55)
e, f, g being the principal extensions; a, b, G the shears, relatively to the coordinate axes. Since e, f, g may vanish, it is clear that the stability of the medium requires that n be positive; and again, since a, I, c may all vanish, the terms in e, f, g must of themselves be positive in all cases that may arise.
Thus, leaving out a, b, c, we write 2w - (3m - n) (e2 + f2 + g2) + (w - m) {(e - f)a + (f- g)a + (g - e)2},    .. .(56)
from which it follows that, if n>m> $n, the equilibrium is stable. If, however, m < %n, it will be possible to make w negative by taking e = f = g. If m > n, the equilibrium is stable, as may be seen by writing 2w in the form
2w==(?»-w)(e+f+g)a + 2w(aa + fa + g8).............(57)
Hence, if there be no limitation on the strains, the necessary and sufficient conditions of stability are that n should be positive and m greater than ^n.
But now suppose that the strains are limited to be in two dimensions, so that (for example) g = 0. The supposition e = f=g is then not admissible, and the criterion of stability is altered. We have
2w = (m + n) (e2 + f2) + 2 (m - n) of
= (n-m)(e~f)2+2m(c2 + fs)...................(58)
This shows that there is stability if m be positive and less than n, and instability if m be negative. That the equilibrium is stable if m be greater than n is shown, as in (57), by putting 2w into the form
2w = (m - n) (e -f- f)2 + 2n (e2 + f2)...................(59)
Hence, under the limitation g=0, the necessary and sufficient conditions of stability are that n and m be positive.
Comparing the results, we see that, as m diminishes, instability sets in when m = $n, if the boundary be free; when m — 0, if (as virtually in our
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f Thomson and Tail's Natural Philosophy, § (>l)fi.at be the case, as there will be then only one set of rays, one fate only can attend them, in being either transmitted or stopped, according to the power of the glass applied to them. We are now to appeal to our prismatic experiment
